Supplemental Materials and Methods

Ussing chamber experiments
Rats were euthanized and sacrificed 1, 3, 7 days after radiation. Jejunal segments were carefully stripped of external muscles and cut into pieces. Two pieces were studied for each rat with 6 animals per group for each time-point. Tissues were mounted in Ussing chambers and bathed in Krebs buffer containing (in mM) 115 NaCl, 1.25 CaCl2, 1.2 MgCl2, 2.0 K2PO4, and 25 NaHCO3.
The bathing solutions containing 10mM glucose and mannitol in the serosal and mucosal solutions were maintained at 37℃, pH 7.35±0.02 and gassed with 95% O2/ 5% CO2.
After 15min equilibration, electrical field stimulation (EFS; 100V, pulse duration 500ms [total stimulation time = 3s], with varying frequencies from 1 to 25 Hz) was delivered with a dual impedance stimulator (Harvard Instruments, Montreal, Quebec, Canada) . Tissue responses were measured by clamping the potential difference at 0 mV, under short-circuit current (Isc) conditions with a voltage-clamp apparatus (DVC-1000, World Precision Instruments, Hertfordshire, UK).
Each stimulation was followed by a 5min re-equilibration period to allow re-establishment of a stable baseline.
Measurement of intestinal absorption and permeability
Intestinal absorption capacity was assessed by the d-xylose absorption test. Briefly, d-xylose was prepared by dissolving d-xylose powder (50mg/ml) in deionized water. D-xylose solution at a concentration of 0.5 g kg -1 BW was administered orally by feeding tube, followed by collection of blood 2h post-feeding. Plasma xylose levels were measured by a modified micro-method. To evaluate the permeability of the intestine barrier, plasma D-lactate concentrations were determined using an enzymatic-spectrophotometric method.
Electron microscopy
Rats were euthanized and sacrificed 3 days after radiation. The jejunum specimens were fixed with 2.5% glutaraldehyde for 2h before postfixation with 1% OsO4 and embedding in Epon 812.
For contrasting, uranylacetate treatment of the ultrathin sections was performed. A Zeiss electron microscope (EM 902, Zeiss, Jena, Germany) was used for imaging.
TUNEL staining
For in vivo studies, rats were euthanized and sacrificed 1, 3, 7 days after radiation. Samples were collected for histopathological analysis of apoptosis by terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL) assay (In Situ Cell Death Detection Kit; Roche Applied Science, Indianapolis, IN). The number of TUNEL positive cells in 5 crypts was scored in 100 crypts per section and reported as mean ± SD. Three rats were used in each group. For in vitro studies, the number of TUNEL positive cells detected in each field of view per well for 4 independent wells was reported as mean ± SD.
Quantitative real-time PCR assay
Quantitative PCR was carried out using SYBR (Forward) and 5'-ATG ATC TTG ATC TTC ATG GTG CTA -3' (Reverse). PCR cycles were 95°C for 30s, followed by 40 cycles of 95°C for 10s and 60°C for 30s. Reactions were performed in triplicate and analyzed individually, relative to β-actin (a normalization control), calculated using the 2 -ΔΔCt method. Thereafter, data for transcript expression levels were expressed as fold difference relative to negative control cells.
Western blot
Rats were euthanized and sacrificed 1, 3, 5, 7 days after radiation. Jejunal segments were carefully stripped of external muscles and mucosa was homogenized in protein lysis buffer. After centrifugation (15,000g, 10 min), the supernatants were separated by 10% SDS-PAGE and transferred to nitrocellulose membranes. The membranes were incubated for 1h at room temperature with blocking solution (5% nonfat milk; Sigma-Aldrich Corporation, St. Louis, Mo), followed by incubation overnight at 4°C with primary antibodies. Next, the membranes were washed with 1×trisbuffered saline with Tween-20 solution and incubated with a horseradish peroxidase conjugated secondary antibody. Antibody-antigen complexes on the membranes were detected using an ECL system (Amersham Life Sciences, Buckinghamshire, UK). A β-actin or β-tublin antibody (Abcam, Cambridge, United Kingdom) at a 1:1,000 dilution was used as the control.
Nuclear Protein Extracts and EMSA
NF-κB was examined using electrophoretic mobility shift assay (EMSA). Intestinal tissue were collected 3 days after radiation. Nuclear extracts of intestinal tissue were prepared by hypotonic lysis followed by high salt extraction as previously described and T4 polynucleotide kinase (Promega) were incubated with nuclear extract, 100 µg/ml poly dI-dC, 10mM Tris/HCl (pH 7.5), 50mM NaCl, 0.5mM EDTA, 0.5mM DTT, 1mM MgCl2, and 4% glycerol. After the incubation, samples were charged on 4% native polyacrylamide gels with a 0.5× TBE running buffer (45mM Tris, 45mM boric acid, and 1mM EDTA) and visualized by autoradiography. In some experiments, a 100-fold molar excess of unlabeled competitor was added to the reaction mixture before adding the nuclear extracts.
Statistical analysis
Data were analyzed using SPSS 17.0 software (SPSS Inc., Chicago, IL, USA) and expressed as mean ± SD. Animal survival curves were analyzed using the Kaplan-Meier method. Differences between 2 groups was analyzed by two-tailed Student's t-test. Statistical values of P < 0.05 were considered to be significant.
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